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I. INTRODUCTION
The time that parents devote to caring for, educating, and raising their children represents an enormous, yet sometimes under-appreciated, component of a society's investment in human capital. These investments in time are tremendously worthwhile in terms of keeping children safe and healthy and in furthering their physical, emotional, and intellectual development.
However, the value and extent of these contributions have been hard to measure because of a lack of regular time-use data.
A better understanding of the determinants of parental time investments in child care is important in light of recent trends, including increased market work by women and a growing proportion of single-parent families, that may put these investments at risk. To the extent that women substitute market time for child care time, the supply of unpaid care providers-both inside and outside the home-will decrease. At the same time, the ongoing rise in single-parent households means that fewer families can rely on the services of two adults to care for children or specialize in caregiving. While we would expect that the total amount of parental child care has decreased over time given these trends, Bianchi (2000) has reported that the time that mothers devote to caregiving activities has actually increased slightly, with the mix of specific care activities changing to emphasize primary, and presumably higher-quality, activities.
In this study, we investigate the determinants of mothers' and fathers' investments in primary child care activities, passive child care activities, and market work using newlyavailable time-diary data from the 2003 American Time Use Survey (ATUS) and data from the 2000 United Kingdom Time Use Study (UKTUS). Besides providing up-to-date information on patterns of time use, the American and British surveys have several useful features that help us to investigate some new questions. First, both surveys collect information through time diaries rather than through narrowly-structured activity recall questions. The diaries not only record the activities in which people are engaged but also who is present during these activities. The structure of the diaries allows us to distinguish between primary care activities-activities such as playing with a child or changing a diaper which are done for the direct benefit of a childand passive activities-activities which are done with a child present in the household but which do not directly involve the child.
Second, both of the surveys are relatively large. Each has over 20,000 daily diaries. The size of the surveys allows us to look at how parents' time spent in child care differs with the parents' living arrangements. Thus, unlike previous economic studies, such as Kooreman and Kapteyn (1987) and Hallberg and Klevmarken (2003) , which have analyzed alternative child care activities but only among two-parent families, we examine differences among married, cohabiting, and single-parent families. The large sample sizes also allow us to investigate patterns separately for men and women.
Third, the surveys balance reports between weekdays and weekends-the ATUS does this by oversampling weekend days, while the BTUS does this by asking for two reports from each survey subject. These design features coupled with the large sample sizes allow us to analyze time use for weekdays and weekends separately. Fourth, the surveys include numerous other measures in addition to the time diary information. Because of this, we can estimate multivariate models that include rich sets of controls.
We estimate correlated tobit models of the time parents spend in primary child care, passive child care, and market work. The tobit framework accounts for the modest proportions of people who report spending no time in each given activity on a particular day. We estimate correlated specifications because multiple uses of time are reported by every respondent and because each respondent's total daily time allotment is constrained to 24 hours. For the UKTUS, which records two diaries for each person and provides information for both parents in two-parent households, we modify our estimation procedure to account for additional clustering in the data.
The rest of this paper is organized as follows. We discuss conceptual models of time use, most notably the economic household production model, in the next section and briefly review previous studies on time allocation. We describe the ATUS and UKTUS data sets in Section III and discuss how we construct our measures and select our observations for the empirical analysis. In Section IV we present our correlated tobit model. Estimation results from this model are reported and analyzed in Section V. Concluding remarks appear in Section VI.
II. LITERATURE REVIEW
The primary conceptual framework that economists use to analyze people's use of market and non-market time is Becker's (1965) time allocation, or household production, model. In this model, people derive utility or satisfaction from household-produced goods such as their children's health, development, and well-being. A fundamental insight provided by this model is that the production and enjoyment of these outcomes require purchases of goods and services and contributions of time. In effect, people face a technological constraint, similar to the constraint faced by firms, regarding how inputs of goods and time can be combined to generate the desired outcomes. Alternative "production" techniques for these outcomes are feasible. For instance, to foster their children's intellectual and emotional development, parents' possible strategies range from spending a great deal of their own time teaching and caring for their children to engaging the services of a day-care provider. As in other consumer and labor models, people also have constraints on their financial resources and time. The model assumes that people rationally choose the amounts of time that they spend in different activities, including child care and market labor, and the amounts of goods that they purchase to maximize their utility subject to the technological, financial, and time constraints they face.
Family structure is presumed to affect caregiving through a number of mechanisms in the household production model. First, changes in family structure affect resources and needs.
Adding an able-bodied adult through marriage or cohabitation increases the household's available time and money resources, which could increase the amount of caregiving, the purchase of care services, or both. An added child increases the household's need for care.
Second, family structure affects the opportunities for specialization. With multiple household members, one person can focus on market work while another focuses on caregiving (Becker 1985) . Marriages, by virtue of being longer lasting and more stable, are likely to promote higher levels of specialization than other relationships (Willis and Michael 1994) . Third, family structure might directly influence the production of well-being outcomes by affecting the levels of stability and stress in the household (see, e.g., Wu and Martinson 1993) or by providing role models for children (see the discussion in Haveman and Wolfe 1995) . Fourth, family structure could affect the amount of conflict in the household. On the one hand, co-residence helps to reduce the coordination problems in caregiving (Weiss and Willis 1985) . On the other hand, adding a decisionmaker to the household increases the opportunities for conflict. When we consider these mechanisms together, the net impact of family structure is ambiguous.
Gender may also affect caregiving in the household production model. The model implies that specialization is likely to occur in households with two adults if there are increasing returns to time spent in household and market activities and the adults can share or transfer their resources and output (Becker 1985) . Specialization could also be a reasonable strategy if there are fixed costs (Cogan 1980) or quasi-fixed costs (Oi 1962 ) of labor. The economic model, by itself, does not explain the sex-typing of tasks. However, the model does suggest that small, initial differences in relative abilities or circumstances can lead to specialization. Thus, if women are brought up to have a slight advantage in caregiving or housework or, alternatively, if childbearing places them at a temporary disadvantage in the labor market, there could be profound gender differences in specialized activities. Discrimination in the labor market could also contribute to specialization.
An analysis of the time devoted to the market and to caregiving requires that such time be measured. A number of studies have relied on responses to survey questions intended to collect information on the "typical" frequency and duration of particular activities (e.g., Aldous et al. 1998 and Muller 1995 ). Yet, there may be problems with these measures because people tend to over-report time when answering questions about time use in surveys (Robinson 1985) .
Overreporting is especially severe for tasks like child care that are performed as secondary activities (Robinson 1985 , Fedick et al. 2003 . Time-diary data suffer less from this recall bias than questionnaire data (Robinson 2002; Stafford 1985, 1991; Robinson and Bostrom 1994; and Marini and Shelton 1993) . This is because the recall period is usually short and the diary measures actual rather than typical time spent on particular activities on a specified day or days.
Even with time diary data, however, there exists some debate regarding the measurement of time. Many time diaries collect information on both primary and secondary activities. Some even collect information on a third simultaneous activity. All typically also collect information on the other persons present. While these are usually not viewed as important issues for measuring the amount of market work, they are acutely relevant for measuring child care activities, which can range from physically caring for or interacting with a child to loose monitoring or simply providing custodial care. Empirical research has tended to distinguish between two types of child care activities: primary child care, which involves direct interactions with or activities on behalf of a child, and passive child care, which encompasses all other activities performed in the presence of a child.
1 Each is important in its own right. Bianchi (2000) has argued that primary child care time is an important measure of quality time spent with children and that by this measure, there has been little change in child care time over time or between two-career and one-career couples. At the same time, she reports that time spent in the presence of children does differ with the employment status of the mother. Mothers who work outside the home spend substantially less time in the presence of their children than do other mothers.
The limited availability of time-diary data means that only a few multivariate studies of child care have employed such data. Kooreman and Kapteyn (1987) Bryant and Zick (1996) used a larger U.S. sample of two-parent, two-child families and estimated instrumental variable models that attempted to account for the endogeneity of mothers' employment. They also found that the hours that mothers spent in market labor reduced the time that they devoted to child care; however, this effect appeared mainly for older children. Like Nock and Kingston, they found little evidence that fathers compensated with more child care time of their own. Finally, Hallberg and Klevmarken (2003) The most distinctive feature of this survey is its time-use component which consists of a short (24-hour), retrospective time diary describing how an individual spends his or her time, including time spent working in the labor market and caring for children. Respondents describe what they were doing at different times during the day, and the descriptions are later coded into standardized activities with three levels of detail. The information for each primary activity includes a descriptive code for the activity, the duration and location of the activity, and who else was present during the activity. The interviews are conducted every month of the year and every day of the week, with a higher proportion of interviews occurring on weekends to achieve an approximate balance between weekday and weekend reports.
The survey also collects household roster and demographic information. The survey subjects are asked to identify who else lives in the household and to list the members' genders, ages, and relationships to the subject. They are also asked whether or not they have any children of their own living outside the household and if so, their genders and ages as well. The respondent is also asked questions regarding his/her individual characteristics such as employment, earnings, and demographic information to update some of the information from the CPS survey.
In 2003, there were a total of 20,720 respondents to the ATUS. However, we do not use all of these observations. Instead we focus on time use reported by parents of co-resident children under the age of 18 or the spouses and unmarried partners of parents. This is a necessary restriction to exclude those not in the risk set for caregiving and accounts for the majority of our sample exclusions. Because of the difficulty in identifying parent-child relationships in complex households, we exclude observations from households with multiple families, households with same-sex couples, and households where a child's caregiver is unable to be determined due to the presence of other related or non-related individuals in the household. Because we are keenly interested in work issues, we also exclude respondents who were enrolled in school full time and those who were themselves or whose partners were at retirement age (age 62 or above). We also delete observations with allocated data or with inconsistent demographic information between the CPS and ATUS surveys. These exclusions reduce our analysis sample to 6,864 caregivers, each living in a separate household.
For our empirical analyses, we focus on three uses of time: primary child care, passive child care, and market work. Primary child care activities are defined with respect to household children and include physical care, reading, playing (including sports), arts and crafts, talking/listening, helping/teaching, organizing and planning, supervising, attending events, waiting, picking up or dropping off, and travel related to caring for or helping children. We construct the corresponding time-use measure by summing up all minutes spent on child care as a primary activity. Our measure of passive care is constructed by summing up all time spent with children aged 14 and under (to be comparable to the UK measure to be discussed) that is not spent in child care as a primary activity, excluding time spent sleeping, working in the market, or in personal care activities. Our market work measure includes time spent at a main job or other jobs, time spent in security procedures related to work, time spent in work-related activities such as socializing that is part of a job, and time spent in other income generating activities. Time spent searching or interviewing for jobs is not included in the market work measure.
Along with gender, key conditioning variables are the respondent's living arrangement (married, cohabiting, or single), the number of other adults in the household, the number of children in different age ranges in the household, and whether the diary is for a weekday or a weekend day. Controls for the season of the year and holidays are also included as they likely affect children's need for care. In addition to these measures, the empirical analysis utilizes other standard demographic variables, including race/ethnicity, age, and educational attainment of the potential caregiver, and geographic information, including the region of residence, nonmetro status, and the state unemployment rate as controls.
United Kingdom Time Use Survey
The UKTUS is a national household-based study that has multiple questionnaire and time diary components. The questionnaires ask about household characteristics including income and family composition and individual characteristics of the household members, including their educations, employment status, earnings and other demographic information. Time diary data were also collected for each household member age 8 and older. These diaries identify primary and secondary time activities, the location of the activity, and who else was present during the activity for every 10-minute interval during two 24 hour periods: one weekday and one weekend day. In sum, the UKTUS obtained 20,981 time diaries from 11,664 people living in 6,414
households.
We employ sample selection criteria as similar as possible to that used for the ATUS, focusing on the time use reported by parents of children under the age of 18 and the parents' spouses or unmarried partners of these parents, excluding those who live in complex households, who were enrolled in school, who were at or above the retirement age (60 for women and 65 for men), or who provided incomplete questionnaire information. Furthermore, we exclude diaries containing fewer than five different activity codes and those missing more than one hour of information. These various exclusions reduce the final sample to 5,134 diaries for 2,715 adults living in 1,639 households. In contrast to the U.S. data, the UK data are designed to include multiple diaries per respondent and diaries for both partners in the household. These richer data allow us to control for more intrahousehold factors in our analysis of the UK data as compared to the U.S. data.
As with the analysis of the ATUS data, we focus on three uses of time: primary child care, passive child care, and market work. Primary child care activities are defined here to include physical care, teaching, playing, talking, escorting, and transporting children living in one's own household (child care for others is excluded) as well as transportation to and from educational activities. Our measure of passive child care time includes all time spent with household children age 14 or younger that is not reported as time spent primarily engaged in child care or time spent in sleep, market work, or personal care activities. Note that the age restriction on children for this variable differs from our general definition. While we generally define a household with children as one having children below the age of 18, the UKTUS only codes information on who else is present during an activity by general category and there is no category for household children age 15-17. That passive time is not extended to include time spent sleeping or working or in personal care activities is driven by restrictions in the ATUS data for which the presence of others is not reported for most such activities. In addition, one should note that although a measure of "active" secondary time spent on child care is available within the UKTUS, it is clear that this measure captures something far different from passive child care. The sample mean for this variable indicates that on average 47 minutes are spent on this activity. By comparison, the U.S. measure of passive child care indicates that on average 283 minutes are spent on this activity. Market work activities are always coded as a primary activity and are specified to include first and second jobs, travel related to work (not commuting time), and lunch/coffee breaks.
As with the ATUS, our analysis will focus on caregiving as a function of living arrangements, the number of children in different age ranges in the household, and the weekday/weekend status of the diary. Other covariates common to the ATUS include the number of other adults present, seasonal dummies, own age and education, region of residence, urbanicity, and the local unemployment rate. Information on race/ethnicity is not employed, but dummy variables identifying whether or not the respondent suffers from a health limitation affecting work and whether or not there are any disabled children in the household as well as the availability of household non-labor income are employed. The number of diaries for each gender-day combination is substantial for both samples:
Descriptive Statistics
exceeding 1,000 for each combination. The distribution by living arrangement is, however, quite different by country. Within our U.S. sample, about 71% of the women were married, 3%
were cohabiting, and 26% were single. The corresponding numbers for men were 91%, 2% and 8%. By contrast, in the UK sample, over three times as many parents were cohabiting (10% of the women and 12% of the men) and about five percent fewer parents were single (21% of the women and 3% of the men). A comparison of the UK sample distribution with statistics for the UK population at large indicates that this sample distribution is a close match for the population. 2 A substantial fraction of the cross-country differences are driven by cross-country differences in cohabitation rates. National figures indicate that only 5.7% of all American children less than age 18 lived in households with unmarried partners in 2000 and this overstates the fraction living with cohabiting parents.
A comparison of the time-use measures across countries indicates some interesting similarities and differences. Gender differences are similar and substantial in both countries.
Women report spending over twice as much time on primary child care as men on weekdays and about 50% more on weekends in both the United States and the United Kingdom. Passive child care time is more evenly distributed except in the United States on weekdays, when women report about 50% more. In both countries, women devote on average only half as much time to market work as men. On average, on both weekends and weekdays parents in the United States spend more time on primary child care than parents in the United Kingdom. This differential is primarily driven by married women, and single and married men. Perhaps in compensation for this, British parents (except cohabiting men) report spending much more time in passive child care on weekdays. Weekend differences in passive child care time are substantially more modest except in so far as cohabiting and married men in the United States report more such time. Finally, reports of market work are on average higher in the United States on weekdays, but similar on weekends.
Descriptive statistics for the other variables used in the analysis are reported in Table 2 .
These statistics indicate that the number of children between the ages of two and six is greater in the United States than in the United Kingdom, while about 2% more households in the United
Kingdom have other adults in residence. Many other variables are difficult to compare crosscountry.
IV. ECONOMETRIC SPECIFICATION
We estimate multivariate models of the determinants of the time that parents devote during a day to primary child care, passive child care, and market work using the analysis samples from the ATUS and UKTUS. Market time as well as child care time is modeled in recognition of the importance and the endogeneity of labor supply decisions in all time allocation decisions. A reduced form specification is employed throughout and our results should be interpreted with this in mind. For both samples, the multivariate models account for the fact that each respondent reports on several uses of time, which may be related. For the UKTUS sample, the models also account for the survey's sampling design, which collects multiple reports for each person and collects information for multiple people in each couple household. Separate specifications are also estimated for weekend and weekday days, in recognition of the different demands upon time on these different days of the week.
Nonnegative time constraints are imposed by modeling each activity using gender-and day-specific Tobit specifications. The Tobit specification is advantageous because significant fractions of the samples report spending no time on an activity. For example, in the ATUS sample, 10% report spending no time on passive child care, 33% report spending no time on primary child care, and 54% report spending no time in employment. The figures for the UKTUS are slightly higher in each category.
Let g (= f, m) denote the gender of the parent and d (= 1, 2) denote the type of day, weekday or weekend. To simplify notation, we omit subscripts that would otherwise identify the household. The parent's latent, or desired, total time spent in primary child care activities,
PrimCC , is specified as a linear function of the parent's living arrangements, L; other observed characteristics of the household, person and day, X g,d ; and a person-and day-specific
Note that the specification includes separate coefficients for each gender and type of day.
We do not observe the parent's latent time in primary child care activities in all circumstances. We only observe
PrimCC if it is positive; otherwise, reported primary child care time is censored at zero. The parent's latent minutes spent in passive child care activities and work activities during a day are similarly specified as
As with the primary care specification, the coefficients in the passive care and market work specifications vary depending on the parent's gender and by whether the report refers to a weekday or weekend day. Also as with the primary care specification, latent minutes devoted to passive child care activities and market work are each observed only if they are positive and censored at zero, otherwise.
For each parent on each day, the unobserved components (errors) are distributed ,  ,  ,  ,  ,  ,  ,  ,  ,  ,  ,  ,  ,   ,  ,  ,  ,  ,  ,   2  ,  ,  ,  ,  ,  ,  ,  ,   ,  ,  ,  ,  ,  ,  ,  ,  ,  ,  ,  ,   2 , , , ,
This specification, which is akin to a Seemingly Unrelated Regressions framework, accounts for the overarching time constraint that may require individuals spending more time on one activity to spend less time on another. For the models estimated with the ATUS sample, the errors are assumed to be uncorrelated across households. Because there is only one report per person per household, this means that the errors are uncorrelated across individuals in the ATUS sample.
The models that are estimated with the UKTUS sample use a similar framework. However, to account for possible correlations in the repeated reports of time use for people and for possible correlations in reports from the same household, we add a pair of factor-analytic, unobserved controls to our models. In particular, we respecify the latent time-use models (1),
(2) and (3) to include a person-specific unobserved variable, µ g , such that
,
Within a household, the person-specific random effects are assumed to be distributed 
The presence of the person-specific random effect in equations (1′), (2′) and (3′) leads to correlations across days for the same person. The correlation coefficient, ρ µ , in specification (5) leads to correlations across parents in the same household, and the coefficients λ S,g,d and λ M,g,d in equations (2′) and (3′) represent factor loadings on the random effects that moderate the correlations for different types of time use. The random effects are assumed to be distributed independently of the other errors in the time use models. With these assumptions, the model is a system of correlated Tobit models with a moderately complicated, yet estimable covariance structure. We obtain estimates of the parameters of the models that do and do not include factor-analytic controls using a maximum likelihood procedure in the aML software package.
V. RESULTS
Results from the correlated tobit models of time use for the ATUS sample are reported in Table   3 . The parameter estimates are classified first by activity type, then by gender, then by day type.
The dependent variable for the first four columns is daily minutes spent in child care as a primary activity. The first two of these columns contain the estimates for men, on weekday and weekend days respectively, while the second two columns contain the corresponding estimates for women. The next four columns are similarly arranged but the dependent variable is daily minutes spent in passive child care. The final four columns refer to daily minutes spent in market work for these same combinations. Each model includes observed controls for the parents' living arrangements; the number of children in different age ranges; the number of other adults; the parents' age, age squared, race, ethnicity, and education; region of residence;
whether the residence is located in a non-metro area; the statewide unemployment rate for the interview month; and dummy variables to identify whether the diary day was a holiday and in what season of the year the diary was completed. The table also includes estimates of the standard errors and correlation coefficients for the unobserved terms from specification (4) of the previous section.
Estimation reveals that single fathers spend significantly more time in primary child care on weekdays and substantially less time in passive child care on weekends than their married or cohabiting counterparts. Primary and passive child care among single mothers, however, does not appear to differ greatly from that among married or cohabiting mothers. Single fathers also spend less time in market work on weekdays than married or cohabiting fathers, while single mothers spend more time in market work than married or cohabiting mothers. The differences here between men and women could reflect differences in other resources.
None of the coefficients on cohabiting is statistically significant, either for men or women. In many cases, the lack of significance is a result of coefficients that are approximately zero, indicating little or no effect. However, in several other cases, the lack of significance reflects a lack of precision, probably due to the small proportion of cohabiters. For instance, the coefficients on cohabiting for weekend passive care for men and women, weekend market work for men and weekday market work for women are all relatively large but with very large standard errors.
The number of children aged 11 and younger is a statistically and substantively important determinant of time use for men and women. For both men and women, minutes spent in both primary and passive child care increase with the number of young children and the effect is larger for younger children. This effect is found on both weekdays and weekends, and is expected as increasing the number of children increases the need for child care. An additional child aged 12-17 also increases a mother's primary and passive child care time on weekdays but not on weekends. Perhaps this time is related to transporting children to and from school and other schooling-related activities. An additional child in this age range also reduces primary child care time for both mothers and fathers on weekends, perhaps because such children act as substitute caregivers for the parents when they are not in school.
With the exception of a marginally significant negative effect of having an additional child aged 7-11 on fathers' weekday market work, additional children do not appear to affect the time fathers spend in market work. For mothers, however, an additional child of any age reduces the time women spend in market work on weekdays, with larger effects for younger children. An additional child aged 0-1 reduces market work time for mothers on weekends as
well. An additional child aged 12-17, however, actually increases mothers' weekend work time, again, perhaps because such children are substituting for mothers' in providing child care.
Having additional adults in the household reduces the amount of time fathers spend in both primary and passive child care on the weekends, the amount of time mothers spend in primary care on weekdays, and the amount of time mothers spend in passive care on the weekends. Hence, it appears that other adults in the household do act as substitute caregivers.
An additional adult does not affect either mothers' or fathers' market work time.
Education is also an important determinant of time use. More education results in both mothers and fathers spending more time in primary child care and market work than those with the least amount of education and the effects are larger for greater levels of education. These results are especially interesting because, as with Bianchi's (2000) findings, they indicate that better job opportunities do not necessarily come at the expense of child care time. More educated parents appear to find a way to work more yet also provide more child care time.
Older parents devote more weekend time to primary and passive child care, though at a decreasing rate-with 40 year olds spending the most primary time and 30 year olds the most passive child care time. While Asians and Hispanics appear to allocate their time similarly to Whites, African Americans appear to allocate less time to primary child care on weekends. In the case of African American women, this may be attributable to their greater market commitment on weekends, but such is not the case for African American men who spend substantially less time on market work during the weekend than their white counterparts.
African American women also appear to spend less time on primary child care on weekdays.
It is of some interest to note the effect of holidays and seasons on the allocation of time.
As expected, holidays falling on a weekday result in a substantial reduction in market time and a substantial increase in passive child care time. However, women considerably reduce their primary child care time on holiday weekdays, perhaps with men taking up the slack in passive supervision. Ex ante, we expected summer to increase time spent on child care on weekdays but not weekend days as school age children are typically home all week during the summer.
While summer has no impact on weekend child care time, it has a negative rather than a positive effect on primary child care time on weekdays. We plan to interact the summer dummy with child age to see if the impact is age specific. For pre-schoolers, summer may not matter. For older children, long days at camp or at work may be more than adequate substitutes for school time.
The correlation coefficients on the unobserved terms indicate that fathers who spend more time in primary care on weekdays also spend more time in secondary care on weekdays.
Perhaps the unobserved component is an inclination toward caregiving, but it could also reflect greater unmeasured needs for caregiving in these households. However, it appears that mothers trade off primary and secondary time on the weekend. In addition, the unobserved determinants of market work are strongly, negatively correlated with the unobserved determinants of primary and passive care for both fathers and mothers. These results are likely driven by time constraint considerations.
Results from the correlated models of time use for the UKTUS sample are reported in Table 4 . The format of this table is similar to that found in Table 3 for the ATUS sample. The set of explanatory variables included in these models is also largely similar to the ATUS models. While we are unable to control for racial or ethnic differences or holiday diaries, we are able to identify whether any children or the respondent has a disability and whether the household has any non-labor income.
The first controls in the table are for living arrangement. Like the results for the United
States, single fathers in the United Kingdom are estimated to spend more time in primary child care and less time in market work than married fathers, though the coefficient on primary care falls short of being statistically significant (p-value = .15). Also like the U.S., there are no statistically significant differences in either primary or passive child care time between single and married women in the UK. There are also no statistically significant differences between cohabiters and married parents of either gender in the UK. Other results, however, do differ between the two countries. While single fathers in the United States spend less time in passive care on the weekend than married fathers, single fathers in the United Kingdom spend more time on passive child care on weekdays. Also single mothers in the U.S. perform more market work than married mothers, while the opposite appears to be the case in the UK.
As in the United States, additional children aged 11 and under increase time spent by both mothers and fathers in primary and passive child care, with larger effects for younger children. Similarly, an additional child aged 12-17 reduces fathers' and mothers' weekend primary child care time, perhaps because such children serve as substitute caregivers. Unlike in the United States, however, mothers' weekday passive child care time is not significantly influenced by the presence of older children.
As in the United States, women's time in market work is reduced by each additional child and the effects are larger for younger children. The presence of a disabled child, a variable not available in the ATUS, increases mothers' primary child care time on both weekdays and weekends as expected given that such children have a greater need for care. The presence of a disabled child also acts to reduce mothers' weekday market work.
As in the United States, the presence of other adults in the household negatively affects parents' child care time, suggesting that these other adults act as substitute caregivers. Again, the effect is primarily upon passive child care time and thus likely does not reflect a substantial decrease in quality child care time. While in the United States, higher local unemployment rates are associated with higher passive child care time for men on weekdays, in the United Kingdom, local unemployment rates negatively affect the time fathers spend in weekend passive care. Higher unemployment in the United Kingdom is also associated with less market work for women on all days.
The only significant seasonal differences in time in the United Kingdom occur in the summer. As in the United States, mothers reduce their primary child care time, but in the United Kingdom they also increase their passive child care time and reduce their market time.
Again, it would be of some interest to break this effect down by age of children.
The correlation coefficients on the unobserved terms indicate that primary and passive child care time spent by father is positively correlated. This is also true for mothers on weekends, and the sign on this correlation is the opposite of that found for mothers in the United
States. The correlation coefficients also indicate, as in the United States, that time spent by either parent on any day in market work is negatively correlated with either type of child care time. Finally, the availability of multiple diaries per individual and of diaries for multiple persons per household in the British sample allows estimation of additional correlation terms.
Specifically we find that men to some extent and women even more who spend more time on a given activity on the weekend, are also likely to spend more time on that activity during the week. We also find a positive correlation between the time reports of men and women within the same household, suggesting that fathers and mothers have similar preferences regarding how they spend their time or similar unmeasured demands on their time.
VI. CONCLUSION
The time that parents devote to caring for their children is an enormous and under-appreciated component of society's investment in human capital. However, these investments may be at risk due to the increased market work of women and the growing proportion of single parent families. In this paper we investigate the determinants of parental time investments in primary child care activities, passive child care activities, and market work using newly-available timediary data from the 2003 American Time Use Study (ATUS) and data from the 2000 United Kingdom Time Use Study (UKTUS). We focus in particular on the effects of parents' living arrangements (married, cohabiting, or single) because previous economic studies using time diary data have analyzed only two-parent families. We ask how whether a child lives with a single parent or with married or cohabiting parents affects the amount of primary child care provided by his or her parents. Because of the richness of the data, we are able to examine this separately by the gender of the caregiver and by whether or not the activities occur on a weekday or weekend.
We estimate correlated tobit models of the time parents spend in primary child care, passive child care, and market work. These models account for reports of multiple uses of time in a day by a single individual and, for the UKTUS sample, reports for multiple days by the same individual and for multiple members in a household. In conclusion, we find no evidence that cohabiting and married parents allocate different amounts of time to child care in either country. Nor do we find evidence that single parenthood affects either the primary or the passive child care of mothers-although the total time spent in the presence of a parent is still likely to be smaller. However, there are some statistically significant differences between single fathers and their married or cohabiting counterparts in both countries. In the United States, single fathers spend significantly more time in primary child care on weekdays and substantially less time in passive child care on weekends than their married or cohabiting counterparts. In the United Kingdom, single fathers spend significantly more time in passive child care on weekdays than their married or cohabiting counterparts. The analysis of child care time by single parents (especially single fathers) is further complicated by possible joint custody issues which may place the child in the household on some days and out on others. Given the lower time generally allocated toward child care by men, it is somewhat encouraging that single fathers
show an increased contribution in some dimensions.
An analysis of the impact living arrangements have on market time also yields some interesting findings. Again, there are also no substantial differences in market time for married versus cohabiting parents, in either country, on either weekdays or weekends. Not surprisingly, single fathers in each country report less time at work on weekdays than their married or cohabiting counterparts. There is, however, a striking cross-country difference with respect to single mothers. In the United States, single mothers work more than married or cohabiting mothers on weekdays while single mothers in the United Kingdom work less than married or cohabiting mothers on all days. Notes: Coefficient estimates from correlated tobit models estimated using 1,369 weekday and 1,471 weekend diaries for men and 1,972 weekday and 2,052 weekend diaries for women from the 2003 ATUS. All diaries are assumed to be independent. Estimated standard errors appear in parentheses. * Significant at 10% level. ** Significant at 5% level. *** Significant at 1% level. Notes: Coefficient estimates from correlated tobit models estimated using 1,120 weekday and 1,070 weekend diaries for men and 1,489 weekday and 1,455 weekend diaries for women from the UKTUS. Models account for multiple diaries for individuals and within households. Estimated standard errors appear in parentheses. * Significant at 10% level. ** Significant at 5% level. *** Significant at 1% level.
